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(54) Method of programming a USB device

(57) The invention is a method of programming a de-
vice comprising a USB ® connector and a USB ® chip.
The USB ® connector comprises first and second sets
of connection pins. The USB ® chip comprises a USB ®

interface and a programming interface. The method com-
prises a step of activating a selecting pin of said first set
for selecting the programming interface and a step of
sending programming data to the USB ® chip through
said second set and through the programming interface.
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Description

(Field of the invention)

[0001] The present invention relates to the methods
for programming a USB (Universal Serial Bus) device. It
relates particularly to devices comprising a standard USB
connector.

(Background of the invention)

[0002] The Universal Serial Bus Specifications are
available at the following address www.usb.org. For in-
stance USB 2.0 Specifications and USB 3.0 Specifica-
tions are available on this site. These documents define
an industry-standard Universal Serial Bus and describe
the bus attributes, the protocol definition, types of trans-
actions, bus management, and the programming inter-
face required to design and build systems and peripher-
als that are compliant with these standards.
[0003] The USB is a cable bus that supports data ex-
change between a host computer and a wide range of
simultaneously accessible peripherals. The attached pe-
ripherals share USB bandwidth through a host-sched-
uled, token based protocol. The bus allows peripherals
to be attached, configured, used, and detached while the
host and other peripherals are in operation.
[0004] When a USB device is manufactured, it is need-
ed to store static data or executable data into this device.
For example initialization data, personalization data or
firmware may be loaded into the device during a specific
step called the programming step.
[0005] For performing the programming operations, it
is known to use an additional connector dedicated to the
programming step. Such a dedicated connector is distinct
from the standard USB connector and is used for the
programming operations only. A dedicated programming
tool must be used for each kind of USB device. The ded-
icated programming tool depends on the type of the ad-
ditional connector of the device to be programmed. More-
over, the dedicated connector may become hidden when
the housing is placed on the device. In this case the pro-
gramming step cannot be performed with a device whose
manufacture is completed.
[0006] USB standards define a specific USB class of
device which is dedicated to the programming opera-
tions. This specific USB class is named Device Firmware
Upgrade (DFU) . A device compliant with the DFU class
comprises a download means which allows storing data
in a programming mode. Unfortunately, the DFU mech-
anism requires a dedicated firmware is already loaded
in the device.
[0007] There is a need for allowing the programming
step of an empty USB device without using an additional
connector dedicated to the programming step.

(Summary of the Invention)

[0008] An object of the invention is to solve the above
mentioned technical problem. In accordance with the
principles of the invention, the programming step is car-
ried out through the standard USB connector of the USB
device. A dedicated pin of the standard USB connector
is used to select the programming interface of the USB
chip into the device.
[0009] The object of the present invention is a method
of programming a device which comprises a USB ® con-
nector and a USB ® chip. The USB ® connector com-
prises first and second sets of connection pins. The USB
® chip comprises a USB ® interface and a programming
interface. The method comprises the following steps:

- activating a selecting pin of said first set for selecting
the programming interface, and

- sending programming data to the USB ® chip
through said second set and through the program-
ming interface.

[0010] Advantageously, the method may comprise the
further steps:

- setting the selecting pin in a deactivated state for
selecting the USB ® interface, and

- sending an USB ® message to the USB ® chip
through said second set and through the USB ® in-
terface.

[0011] Advantageously, the selecting pin may remain
unused when the USB ® chip communicates with a con-
nected host machine through the USB ® interface.
[0012] In one embodiment, the USB ® connector may
be a USB 2.0 Mini connector and the selecting pin may
be the fourth pin of said USB ® connector.
[0013] In another embodiment, the selecting pin may
be the fifth pin of said USB ® connector and the USB ®
connector may be a USB 3.0 Type A connector.
[0014] In another embodiment, the selecting pin may
be the sixth pin of the USB ® connector and the USB ®
connector may be a Micro A or Micro B plug connector.
[0015] Another object of the invention is a device com-
prising a USB ® connector and a USB ® chip. The USB
® connector comprises first and second sets of connec-
tion pins. The USB ® chip comprises a USB ® interface
and a programming interface. Said first set comprises a
selecting pin. The device comprises a multiplexer adapt-
ed to route data between the programming interface and
said second set of connection pins when the selecting
pin is active. The multiplexer is adapted to route data
between said second set of connection pins and the USB
® interface when the selecting pin is idle.
[0016] In one embodiment, the USB ® connector may
be a USB 2.0 Mini connector and the selecting pin may
be the fourth pin of said USB ® connector.
[0017] In another embodiment, the selecting pin may
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be the fifth pin of the USB ® connector and the USB ®
connector may be a USB 3.0 Type A connector.
[0018] In another embodiment, the selecting pin may
be the sixth pin of the USB ® connector and the USB ®
connector may be a USB 3.0 Micro A or Micro B plug
connector.
[0019] Another object of the invention is a writing sys-
tem comprising a microprocessor and a connector in-
tended to connect the device of the invention. The writing
system is adapted to activate the selecting pin for select-
ing the programming interface of the USB ® chip and to
send programming data to the USB ® chip through said
second set of connection pins.

(Brief description of the drawings)

[0020] Other characteristics and advantages of the
present invention will emerge more clearly from a reading
of the following description of a number of preferred em-
bodiments of the invention with reference to the corre-
sponding accompanying drawings in which:

- Figure 1 depicts schematically an example of a writ-
ing system communicating with a USB device ac-
cording to the invention; and

- Figure 2 depicts schematically an example of a USB
host machine communicating with a USB device ac-
cording to the invention.

(Detailed description of the preferred embodiments)

[0021] The invention may apply to any types of USB
devices comprising a USB connector which has at least
five pins. The USB connector may be a USB standard
connector, a mini connector or a micro connector. The
invention may also apply to USB devices compliant with
further release of the above referenced USB specifica-
tions, provided that the further release is compliant with
USB 2.0. In this case, the selecting pin must be selected
among the connection pins which remain unused when
working in USB 2.0 mode.
[0022] The invention may also apply to any types of
USB devices comprising a USB connector which is not
a standard USB connector (i.e. proprietary connector),
like some connectors of digital cameras or mobile
phones.
[0023] An advantage of the invention is to provide a
USB device which may be used with currently existing
USB host machines without any change on host side.
The already deployed host machine may communicate
with a device according to the invention through the USB
protocol as usual.
[0024] Thanks to the invention, all the USB devices
may be programmed via a unique programming tool.
[0025] Figure 1 shows the architecture of a USB de-
vice DE according to an embodiment of the invention.
The device DE communicates with a writing system WS.
[0026] In this example, the USB device DE is a USB

mass storage device. Alternatively, the device DE may
be any kind of USB device. For instance, the device DE
may be a printer, a smart card, a personal assistant
(PDA), a webcam, a fingerprint reader, a smart card read-
er, a phone, a camera, a hard disk drive or an audio
device.
[0027] The USB device DE comprises a USB chip CP
which has a USB interface U1 and a programming inter-
face U2. The USB interface U1 is a conventional USB
interface. The USB interface U1 is intended to be used
for communicating with the USB chip CP according to
USB protocol. (i.e. out of the programming step) The USB
interface U2 is intended to be used for programming the
USB chip CP. (i.e. during the programming step only).
[0028] The device DE comprises a USB connector CO
and a multiplexer MU. The connector CO is assumed to
be a standard USB connector. In other words, the con-
nector CO is one of the connectors which are defined in
the USB specifications. The connector CO comprises two
sets S1 and S2 of connection pins. The first set S1 com-
prises a selecting pin UP which is hard-wired with the
multiplexer MU through a link L2. The first set S1 may
comprise one or several other pins. The second set S2
comprises four pins which are hard-wired with the multi-
plexer MU through a link L1.
[0029] The multiplexer MU is hard-wired with the inter-
face U1 through a link L3 and hard-wired with the inter-
face U2 through a link L4.
[0030] The writing system WS comprises a connector
CO2 capable of communicating with said second set S2
by using a programming protocol. The connector CO2 is
also capable of communicating with the selecting pin UP.
More precisely, the connector CO2 is able to activate the
selecting pin UP of the device DE. Advantageously, the
connector CO2 is also able to deactivate the selecting
pin UP.
[0031] The multiplexer MU is adapted to route data be-
tween the programming interface U2 and the second set
S2 when the selecting pin UP is activated. The multiplex-
er MU is adapted to route data between the USB interface
U1 and second set S2 when the selecting pin UP is not
activated. Depending of state of the selecting pin UP, the
multiplexer MU allows to access either the USB interface
U1 or the programming interface U2. In other words, the
selecting pin UP allows the writing system WS to switch
the multiplexer MU to the programming mode.
[0032] In the above-described example, the USB chip
CP and the multiplexer MU have been described as two
distinct components. Alternatively, these two compo-
nents may be merged in a single one. For instance, the
multiplexer MU may be a part of an off-the-shelf chip
which is able to mix USB and programming signals. Such
a multiplexer may use a specific programming protocol
for the programming step. In this case the programming
interface may superimpose upon the USB interface at
the second set S2 side.
[0033] The writing system WS may consist of a unique
machine dedicated to the programming operations. Al-
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ternatively, the writing system WS may consist of two
distinct machines: an adapter and a classic programming
tool. For instance, the classic programming tool may be
a Programming tool dedicated to the used an off-the-
shelf chip and the adapter may comprise the connector
CO2.
[0034] In one example, the connector CO of the device
DE may be a USB 2.0 Mini B and the selecting pin UP
may be the pin #4 of the connector CO. It is to be noted
that the fourth pin of the USB Mini B connector is an
unused pin according to the USB 2.0 specifications. (The
pin #4 is "not connected" according to Table 6-2 of the
USB 2.0 specifications.) There is no interference be-
tween the selecting pin UP and the second set S2 which
comprises the pins #1, #2, #3 and #5.
[0035] In another example, the connector CO of the
device DE may be a USB 3.0 Standard A and the select-
ing pin UP may be the pin #5 of the connector CO. The
USB 3.0 Standard A may work in USB 3.0 mode and
USB 2.0 mode. It is to be noted that the fifth pin of the
USB 3.0 Standard A connector remains unused when
working in USB 2.0 mode. (The pin #5 is not considered
for USB 2.0 use according to Table 5-2 of the USB 3.0
specifications.) Consequently, there is no interference
between the selecting pin UP and the second set S2
which comprises the pins #1 to #4 when working in USB
2.0 mode. The same way, the connector CO can be a
USB 3.0 Micro A plug connector or a USB 3.0 Micro B
plug connector and the selecting pin UP can be the pin
#6 of the connector CO.
[0036] According to the invention, the method for pro-
gramming the device DE comprises a first step of acti-
vating the selecting pin UP in order to select the program-
ming interface U2 via the multiplexer MU. The connector
CO2 sends an activation signal AC to the selecting pin
UP. At a second step, programming data PD is sent from
the writing system WS to the USB ® chip CP through
said second set S2 and through the programming inter-
face U2.
[0037] It is to be noted that the programming data PD
should be compliant with the protocol managed by the
programming interface U2. Such a protocol may be a
standard or a proprietary protocol.
[0038] Advantageously, the method may comprise a
third step of setting the selecting pin UP in a deactivated
state for selecting the USB ® interface U1. The method
may also comprise a fourth step of sending an USB ®
message to the USB ® chip CP through second set S2
and through the USB ® interface U1 wherein the mes-
sage is fully compliant with USB protocol. Such a step
allows checking if the device DE has been successfully
programmed for example.
[0039] Figure 2 shows the architecture of a USB de-
vice DE according to an embodiment of the invention.
The device DE communicates with a host machine HM
through the USB protocol.
[0040] The host machine HM may be any kind of ma-
chines having USB host features. For example, the host

machine HM may be a personal computer, a mobile
phone, a digital camera or a tablet.
[0041] The host machine HM comprises a USB host
connector IN capable of communicating with the second
set S2 by using the USB protocol conventionally. When
working in USB 2.0 mode, the connector IN keeps the
selecting pin UP unused and the second set S2 is used
for accessing the USB interface U1 for exchanging mes-
sages compliant with the USB protocol.
[0042] Thanks to the invention, a large number of USB
devices may be manufactured as raw devices without
any data stored into these devices (i.e. empty devices).
Each device may be initialized and personalized just be-
fore the delivery to a customer. These initialization and
personalization operations may be carried out through
the standard USB connector without opening the casing
of the device. The invention eases the management of
device stocks since the programming step may be per-
formed after the manufacturing of the device.

Claims

1. A method of programming a device (DE) said device
(DE) comprising a USB ® connector (CO) and a USB
® chip (CP), said USB ® connector (CO) comprising
first and second sets (S1, S2) of connection pins,
said USB ® chip (CP) comprising a USB ® interface
(U1) and a programming interface (U2),
characterized in that said method comprises the
following steps:

- activating a selecting pin (UP) of said first set
(S1) for selecting the programming interface
(U2), and
- sending programming data (PD) to the USB ®
chip (CP) through said second set (S2) and
through the programming interface (U2).

2. A method according to claim 1, wherein the method
comprises the further steps:

- setting said selecting pin (UP) in a deactivated
state for selecting the USB ® interface (U1), and
- sending an USB ® message to the USB ® chip
(CP) through said second set (S2) and through
the USB ® interface (U1).

3. A method according to claim 1, wherein the selecting
pin (UP) remains unused when the USB ® chip (CP)
communicates with a connected host machine (HM)
through the USB ® interface (U1).

4. A method according to claim 1, wherein the USB
® connector (CO) is a USB 2.0 Mini connector and
wherein the selecting pin (UP) is the fourth pin of
said USB ® connector (CO).
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5. A method according to claim 1, wherein the selecting
pin (UP) is the fifth pin of said USB ® connector (CO)
and wherein the USB ® connector (CO) is a USB
3.0 Type A connector.

6. A method according to claim 1, wherein the selecting
pin (UP) is the sixth pin of said USB ® connector
(CO) and wherein the USB ® connector (CO) is a
Micro A or Micro B plug connector.

7. A device (DE) comprising a USB ® connector (CO)
and a USB ® chip (CP), said USB ® connector (CO)
comprising first and second sets (S1, S2) of connec-
tion pins, said USB ® chip (CP) comprising a USB
® interface (U1) and a programming interface (U2),
characterized in that said first set (S1) comprises
a selecting pin (UP), in that said device (DE) com-
prises a multiplexer (MU) able to route data between
the programming interface (U2) and said second set
(S2) of connection pins when the selecting pin (UP)
is active and in that the multiplexer (MU) is able to
route data between said second set (S2) of connec-
tion pins and the USB ® interface (U1) when the
selecting pin (UP) is idle.

8. A device (DE) according to claim 7, wherein the USB
® connector (CO) is a USB 2.0 Mini connector and
wherein the selecting pin (UP) is the fourth pin of
said USB ® connector (CO).

9. A device (DE) according to claim 7, wherein the se-
lecting pin (UP) is the fifth pin of said USB ® con-
nector (CO) and wherein the USB ® connector (CO)
is a USB 3.0 Type A connector.

10. A device (DE) according to claim 7, wherein the se-
lecting pin (UP) is the sixth pin of said USB ® con-
nector (CO) and wherein the USB ® connector (CO)
is a USB 3.0 Micro A or Micro B plug connector.

11. A writing system (WS) comprising a microprocessor
(MP) and a connector (CO2),
characterized in that said connector (OO2) is in-
tended to connect the device (DE) of claim 7 and is
adapted to activate the selecting pin (UP) and to send
programming data (PD) to the USB ® chip (CP)
through said second set (S2) of connection pins.
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